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Radial artery as conduit for distal renal artery
reconstruction
Robert B. Patterson, MD,a,b and David Smail, MD,b Providence, RI
Reconstruction of the renal artery with both saphenous vein and prosthetic material as bypass graft is durable in
atherosclerotic disease. Extensive experience with saphenous vein grafts in pediatric patients and patients without
atherosclerosis reveals a disturbing incidence of vein graft aneurysm degeneration. Distal renal artery reconstruction
involving small branch vessels is generally not amenable to prosthetic reconstruction. We report a new approach to distal
renal artery bypass grafting to avert these limitations.
Case: A 43-year-old man with previously normal blood pressure had malignant hypertension, which proved difficult to
control despite use of a -blocker and an angiotensin II inhibitor. At renal angiography a fusiform aneurysm was revealed
in a posterior branch of the right renal artery. The renal artery aneurysm was resected, and the left radial artery was
harvested and used as a sequential aortorenal bypass graft to the two branch renal arteries. The postoperative course was
uneventful, and the patient now has normal blood pressure with a calcium channel blocker for maintenance of the radial
artery graft. Pathologic analysis revealed a pseudoaneurysm with dissection between the media and external lamella,
consistent with fibromuscular dysplasia.
Conclusion: Autologous artery is the preferred conduit for renal reconstruction in the pediatric population. On the basis
of cardiac surgery experience, we used the radial artery and found it to be a technically satisfactory conduit for distal renal
reconstruction in a patient without atherosclerosis. (J Vasc Surg 2003;38:609-12.)
Reconstruction of the renal artery with both saphenous
vein and prosthetic material as bypass graft is durable in
atherosclerotic occlusive disease. Extensive experience with
saphenous vein grafts in pediatric patients and younger
patients without atherosclerosis reveals a disturbing inci-
dence of vein graft aneurysm degeneration.1 In the senior
author’s personal experience, late saphenous vein graft
dilation (Fig 1) developed in two young women (35 and 39
years old, respectively) after distal renal artery reconstruc-
tion because of fibromuscular dysplasia. Prosthetic grafts
for distal renal artery reconstruction involving small branch
vessels are problematic because of poor handling character-
istics of prosthetic grafts when anastamosed to small (2.5
mm) arteries.2 Arterial autografts with the internal iliac
artery have been used frequently in pediatric renal revascu-
larization and have overcome these limitations.3
Extensive experience in cardiac surgery with free radial
artery grafts for coronary revascularization has demon-
strated superior long-term outcome compared with saphe-
nous vein grafts.4 The advantages of an arterial conduit,
ideal size match, and handling characteristics suggest that
free radial artery grafts may have a role in distal renal artery
reconstruction.
CASE REPORT
Uncontrolled hypertension (220/120 mm Hg) developed in
a 43-year-old man with previously normal blood pressure, and at
presentation to the hospital a non-Q-wave myocardial infarction
was revealed. The hypertension proved difficult to control despite
the use of a -blocker and an angiotensin II inhibitor, and a renal
perfusion scan demonstrated decreased uptake by the right kidney.
Selective renal angiography revealed a fusiform aneurysm in a
posterior branch of the right renal artery, suspicious for fibromus-
cular dysplasia with localized aneurysm degeneration (Fig 2).
Preoperative renal vein renin determinations were equivocal; how-
ever, the patient had not discontinued anti-hypertension therapy.
Duplex scanning and physiologic testing of the radial artery in the
nondominant (left) arm confirmed a normal vessel with a luminal
diameter of 2.6 to 3.2 mm and an intact palmar arch.
Systemic blood pressure was controlled intraoperatively with
diltiazem infusion (0.1 mg/kg/h). The right kidney was exposed
through a subcostal incision and a generous Kocher maneuver, and
the main renal artery was identified from the aorta to the second-
order inferior branches. The aneurysm was easily identified, and
involved the posterior branch, extending to the origin of two major
inferior pole branches. These vessels were grossly normal, between
2.0 and 2.5 mm in diameter. Heparin was administered, and the
left radial artery was harvested with standard technique. The 25 cm
free graft was gently perfused with a solution of 60 mg of papav-
erine in heparinized buffered salt solution (Normosol, Abbott
Laboratories, Abbott Park, Ill).
The radial graft was anastamosed to an oval aortotomy in the
immediate infrarenal aorta created with a 4-mm punch. The graft
was tunneled anatomically deep to the inferior vena cava. The most
posterior of the two renal artery branches was controlled proxi-
mally with a hemostatic clip and distally with a Yasargil clip, and
spatulated on its anterior surface for 8 mm. An 8-mm arteriotomy
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was performed on the posterior aspect of the radial artery graft, and
an end-to-side anastamosis was created. The aneurysm was then
occluded proximally with large hemostatic clips and was resected.
The distal normal artery was transected at its origin, spatulated, and
anastamosed end-to-end to the renal artery graft. Warm ischemia
time to each individual renal artery branch was less than 15
minutes. Intraoperative completion duplex scans demonstrated
widely patent anastamoses. Pathologic analysis revealed perimedial
fibromuscular dysplasia, with a pseudoaneurysm secondary to dis-
section between the media and external lamella. The postoperative
course was uneventful. Blood pressure is normal with a calcium
channel blocker for maintenance of the radial artery graft. No other
lesions (eg, carotid, iliac) suggestive of fibromuscular dysplasia are
evident on imaging studies. Duplex scans at 1-year follow-up (Fig
3) revealed a satisfactory renal artery reconstruction with no evi-
dence of graft dilatation or late recurrent stenosis.
Free radial graft harvest technique. The nondominant arm
is the preferred donor for a radial artery free graft. At a minimum,
a preoperative Allen test must be performed to assess patency of the
palmar arch. We prefer digital plethysmography of the index and
little fingers, with radial and ulnar compression as an objective
Allen test. We also perform duplex scanning of the radial artery to
identify anatomic variants (most commonly origination of the
radial artery proximal to the antecubital fossa) and to assess the
vessel wall for calcification.
The arm is prepared circumferentially and rested on two
armboards at 90 degrees from the table. A diltiazem hydrochloride
infusion is administered (0.1 mg/kg/h) to minimize spasm, and is
maintained throughout the procedure. A gently curved incision is
made on the volar surface of the forearm, following the curve of the
medial aspect of the brachioradialis muscle proximally and directly
over the palpable radial artery pulse distally, taking care to avert
crossing the antecubital fossa or the proximal wrist crease. The
artery is easily exposed proximally with division of the deep fascia
between the bellies of the brachioradialis and flexor carpi radialis
muscles. This incision must be kept medial to the lateral antebra-
chial cutaneous nerve, because injury to this structure either di-
rectly or with retraction results in paresthesia of the lateral forearm.
A Weitlaner retractor gently maintains separation of the brachiora-
dialis and flexor carpi radialis muscles, exposing the radial artery
through the length of the forearm.
The radial artery is mobilized in its bed with the two accom-
panying veins and surrounding adipose tissue left attached to the
artery to minimize spasm from handling. An ultrasonically acti-
vated scalpel (Harmonic Scalpel; Ultracision Inc, Smithfield, RI) is
used for radial artery dissection5 to minimize cautery trauma, with
major branches controlled with hemostatic clips. The vessel is
controlled proximally with a temporary clamp. A persistent pulse in
the distal radial artery confirms patency of the palmar arch, as does
brisk arterial backbleeding after proximal division. The free graft is
gently perfused with a solution of 60 mg papaverine in heparanized
buffered salt and stored in this solution until use.
The forearm incision is closed in two layers, ie, a deep layer
with 3-0 Vycril sutures and a subcuticular closure with 5-0 poly-
dioxanone sutures. The arm is dressed with Tegederm (3M
Healthcare, St Paul, Minn) rather than circumferential constrictive
dressings.
Perioperative use of diltiazem to prevent spasm of the radial
artery graft is emphasized throughout the cardiac literature.4 Ini-
tial concerns about radial artery grafts expressed by Carpentier et
al6 were related to early postoperative spasm and were subse-
quently retracted with use of calcium channel blockade.7 Experi-
mental studies8 further support the use of calcium channel block-
ade, which is more effective in vitro than vasodilators are for
inhibiting graft vasoconstriction. The duration of postoperative
medication has not been established, but it is recommended for at
least 6 to 12 months,9 and some recommend it for life.4
DISCUSSION
Interest in alternative conduits to greater saphenous
vein for renal revascularization has been stimulated by
reports of late graft dilatation in pediatric patients10 as well
as adults.1 This complication generally occurs within the
first several months after implantation and is nonprogres-
Fig 1. Dilated saphenous vein graft (arrowhead) 3 years after
branch renal artery reconstruction because of fibromuscular dys-
plasia in a 39-year-old woman.
Fig 2. Selective renal arteriogram.
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sive, but it raises concern about late embolization and
thrombosis. Reinforcement of saphenous vein grafts with
Dacron mesh11 has not enjoyed widespread popularity, and
prosthetic grafts are problematic in distal branch vessel
reconstructions. Hypogastric artery, often recommended
as the conduit of choice for distal reconstruction,3 requires
extensive pelvic dissection, and even unilateral harvest may
affect collateral pelvic flow.
Radial artery has been widely used as an autologous
arterial conduit for coronary artery revascularization.12
Scattered reports describe free radial artery grafts for intra-
cranial carotid reconstruction,13,14 pedal salvage,15,16 and
liver transplantation.17 We believe this is the first reported
use of a free radial artery autograft for complex distal renal
branch artery reconstruction. A variety of theoretic and
practical considerations make this an attractive conduit for
these rare but challenging procedures.
CONCLUSION
Autologous artery is the preferred conduit for renal
artery reconstruction in pediatric patients, and may have an
advantage in younger adults who require arterial recon-
struction. On the basis of cardiac surgery experience, we
used radial artery and found it to be a technically satisfac-
tory conduit for distal renal artery reconstruction in a
young patient without atherosclerosis.
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